Abstract. Additional information about the relative intensities of reflections that overlap in a powder diffraction pattern can be obtained from a polycrystalline sample in which the crystallites are preferentially oriented. If the data are collected and analyzed appropriately, more single-crystal-like reflection intensities can be extracted, and thereby more complex structures solved. This 'texture method' was implemented initially in reflection mode and its power demonstrated with the solution of the 117-atom structure of the high-silica zeolite UTD-1F. However, the experiment required a minimum of 3 days of synchrotron beamtime per sample. In an attempt to reduce the amount of beamtime needed and to simplify the experiment itself, a transmission mode alternative using an area detector was developed. Details of the sample preparation, data collection and data analysis for both geometries are described. The solution of the structures of the aluminophosphates Mu-9 (R 3 3c, a ¼ 14.0696(1) A, c ¼ 42.3113(4) A) and AlPO-M (Pbca, a ¼ 9.7493(1) A, b ¼ 29.1668(2) A, c ¼ 9.3528(1) A) using reflection and transmission mode data, respectively, are provided as examples of the method.
Introduction
If it weren't for the fact that reflections with similar scattering angles (2q) overlap in a powder diffraction pattern, structure solution for polycrystalline materials would be as straightforward as it is for single crystals. It is the ambiguity in the relative intensities of these overlapping reflections that hinders the determination of the structures of many industrially important materials. In recent years, a number of clever methods have been developed to circumvent this problem, both by adapting existing methods to cope with the intensity ambiguity and by introducing chemical information into the structure determination process [1] , but if the ambiguity could be resolved in some way, the powerful techniques that have been developed over the years for single-crystal data could be applied directly.
One way of addressing this problem is to adopt a more elaborate data collection strategy in which several different, but related, data sets are collected on the same polycrystalline sample [2] . A material that exhibits anisotropic thermal expansion, for example, can be measured at several different temperatures and the changes in the overlap pattern caused by changes in the lattice parameters exploited to obtain better estimates of the individual reflection intensities [3] [4] [5] . Alternatively, a sample with a preferred orientation of the crystallites, which will yield a diffraction pattern whose intensities are dependent upon the orientation of the sample in the X-ray beam, can be used. By collecting data with the sample in several different orientations, more information about the relative intensities of reflections that overlap in 2q, but not in orientation space, can be gleaned.
Experiments along these lines have been performed by Lasocha and Schenk [6] and by Cerny [7] using simple descriptions of the preferred orientation, and Lasocha et al. [8] applied a variant of this approach using data collected on differently textured samples to solve the structure of an organometallic complex with 28 atoms in the asymmetric unit. However, the simple description of the nature of the preferred orientation that was used for these studies can only be applied in a very limited number of cases.
In 1997, Hedel and co-workers presented model calculations that showed that powder diffraction data from a textured sample (i.e. one in which a homogeneous preferred orientation of the crystallites is present or has been induced) can be analyzed to yield a near single-crystal dataset if a full texture analysis is performed [9] . However, no application of the method to real data was reported.
In 1999, Wessels et al. showed that by using a parallel synchrotron beam and a pre-detector analyzer crystal, the defocusing effects resulting from sample tilting in the parafocussing Bragg-Brentano geometry can be eliminated, and well-resolved diffraction patterns obtained for all sample orientations [10] . With data collected in this way, the viability and the power of the 'texture method' originally described by Hedel et al. could be demonstrated most convincingly with the solution of the 117-atom structure of the high-silica zeolite UTD-1F [11] .
However, the reflection mode geometry used for that structure determination required a relatively large, uni-formly textured sample and three days of synchrotron beamtime. In an attempt to reduce the amount of beamtime required and to eliminate the need for a large homogeneous sample, the method was adapted to work with data collected in transmission mode using a small sample and a 2-dimensional detector [12] . Cerny used a similar setup to investigate SmCo 5 and TbCo 5 , which had been oriented along a single direction using a magnetic field [13] .
In the following sections, details of the experimental setups, the data collection strategies, the data analysis, and the sample preparation techniques for both reflection and transmission mode implementations of the 'texture method' are presented.
Concept
The idea behind the 'texture method' is illustrated for a two-dimensional case in Fig. 1 , where the diffraction pattern of an ''ideal" powder with randomly oriented crystallites is shown together with that of a textured powder sample. In both cases, the corresponding single-crystal pattern has been superimposed. Because not all crystallite orientations are equally represented in the textured sample, the reflections are concentrated in certain regions of reciprocal space, so by measuring the diffraction pattern along different radial directions (e.g. by orienting the sample differently in the X-ray beam), additional intensity information can be extracted. For example, the four reflections marked with arrows in Fig. 1 overlap in the normal powder diffraction pattern, but can be separated in the pattern from the textured sample. The sample orientations yielding the desired information depend upon how the crystallites are oriented in the sample. The extension to three dimensions is conceptually straightforward (e.g. circles become spheres and a third dimension is added to the single crystal diffraction pattern), but more difficult to illustrate. In the two-dimensional case, the sample is simply rotated to the desired orientation. In three dimensions, the sample can also be tilted. 
where y(2q, c, f) is the intensity measured at diffraction angle 2q for sample orientation (c (tilt), f (rotation)), I hkl the single-crystal intensity, P hkl (c, f) the fraction of the intensity of the reflection hkl that is observed at the sample orientation (c, f), and G the standard Rietveld peakshape function. The key to the method lies in the P hkl (c, f)-values, which depend upon the orientations of the crystallites in the sample. Once these values have been determined, the set of linear equations (one for each sample orientation and 2q value) can be solved for I hkl .
Data collection Reflection mode
A schematic diagram of the setup used for experiments in reflection mode is shown in Fig. 2 . A texture goniometer that allows the sample to be oriented in a controlled manner (tilt c and rotation f) is required. As the sample is tilted in c, parts of it are displaced from the focusing circle of a normal Bragg-Brentano geometry, causing severe broadening of the diffraction peaks. By using a parallel beam and a pre-detector analyzer crystal, this effect can be eliminated, and sharp diffraction patterns collected for all sample orientations. The footprint of the X-ray beam on the sample changes as a function of both diffraction angle 2q and sample tilt c. As can be seen from Fig. 3 , the X-ray beam overshoots the sample at low 2q and high c. Furthermore, the size of the analyzer crystal and of the receiving slit of the detector can limit the fraction of the diffracted beam that is actually measured, and, depending on the absorption characteristics of the sample, the asssumption of ''infinite thickness" may not be met for all reflections and sample orientations. The effect of all of these factors on the measured data must be taken into account during data analysis.
To do this, the diffracted intensity of an untextured sample (with an absorption similar to that of the sample of interest) is measured as a function of 2q and c to obtain intensity calibration curves (Fig. 4) . These curves are then used to correct the data collected on the sample of interest. As can be seen from the curves in Fig. 4 , this correction is a significant one, involving a factor of five or more at higher tilt angles. Any errors in the measurement at high tilt angles (e.g. arising from sample inhomogeneity) will be magnified.
Assuming the texture is homogeneous though, the orientation of the crystallites in the sample can be determined by measuring how the intensities of a set of selected reflections vary as the sample is tilted and rotated. These reflections must be non-overlapping and have sufficient intensity to be measured accurately. The number and hkl-type required depends upon the symmetry of the sample and of the crystal structure. For each reflection, the detector is set at the appropriate 2q angle and the sample at q, and then for each 5 tilt in c (usually up to 80), the sample is rotated 360 in f in 5 steps. The intensity is thereby measured for (16 Â 72) +1 ¼ 1153 sample orientations for each of the selected reflections.
The results of such measurements are generally plotted in the form of pole figures (see Fig. 5 ). For a sample with completely randomly oriented crystallites, the pole figure would show no variation with sample orientation (i.e. the values for all orientations would be 1.0). For a textured sample, however, some orientations would have values higher than 1.0 while others would be lower. The values in a pole figure are usually given in terms of ''multiples of random distribution" (m.r.d.).
The intensity data for the set of reflections can be input to any standard texture determination program to determine the orientation distribution function (ODF). Here both the programs UNVOLL [14] , which is based on the harmonic method, and BEARTEX [15] , which is based on the discrete or direct method, were used. To check the reliability of the calculated ODF, measured pole figures (including those not used to determine the ODF) are compared with those calculated from the ODF. In general, the more reflections used, the better the ODF will be determined. If the sample is too inhomogeneous, however, the pole figures will not be self-consistent, and the ODF will not be reliable.
The sample orientations likely to yield the highest intensity contrasts for different directions in reciprocal space can be identified from these pole figures. Full diffraction patterns are then collected in q À 2q mode for a few of these sample orientations. These data are used in conjunction with the P-values calculated from the ODF and equation (1) to refine a single set of I hkl values.
To align the texture goniometer, to collect data for the tilt correction, to collect pole figure data for 5-10 reflections, and to collect full data sets for 5-10 different sample orientations, a minimum of 3 days of synchrotron beamtime is required.
Transmission mode
In an attempt to reduce the amount of synchrotron beamtime required for data collection, to minimize the effect of sample inhomogeneity, and to eliminate the need for severe data correction, a transmission mode setup ( Fig. 6 ) was explored. This geometry has several advantages: (1) the entire sample (ca 0.2-0.3 mm ball) is bathed in the Xray beam for all sample orientations, so the problem of sample inhomogeneity is eliminated, (2) the data are collected with a 2-dimensional area detector instead of a 0-dimensional point detector, so the data collection is much faster, (3) no major corrections to the data are required, and (4) full diffraction patterns are collected for 1296 sample orientations (i.e. not just a few selected ones).
The price to be paid for the faster (and more complete) data collection is a loss of resolution, both in peak sharpExploiting texture to resolve reflection overlap ness (FWHM-resolution) and in 2q range (d min -resolution).
The FWHM-resolution is determined by the size of the sample, the sample-detector distance, and the resolution of the detector. The larger the sample-detector distance, the better the resolution. Unfortunately, the larger this distance, the lower the maximum 2q (and the resolution in d min ) that can be measured.
A typical dataset consists of 36 imaging plate frames, each corresponding to a sample rotation of 5 in w. The data on each frame are then divided into radial wedges of 5 , which are integrated to give 72 diffraction patterns, each corresponding to a different sample tilt d. This yields a total of 36 frames Â 72 wedges ¼ 2592 full diffraction patterns, corresponding to 1296 unique sample orientations (w, d). Pole-figure data are therefore measured automatically for all reflections. Typicallly, 3-6 hours of synchrotron beamtime are required per dataset.
Because of the inversion symmetry inherent to diffraction data, only one half of the 72 radial wedges are actually unique (i.e. 0 w < 180 and 0 d < 180 ). It is also possible to rotate the sample 360 instead of 180 and to use only one quadrant of data per frame (i.e. 0 w < 360 and 0 d 90 ). Such a data collection obviously takes twice as long (72 frames instead of 36), but by repositioning the imaging plate to cover just one quadrant, the 2q range can be increased by a factor of ffiffi ffi 2 p . The sample rotation and tilt in transmission mode (w; d) do not correspond exactly to those in reflection mode (f; c), because a q À 2q diffraction geometry is not used in the former. The relationships [16] are:
and
It is possible to add a further degree of freedom to the transmission mode setup by rotating around an axis s perpendicular to both the X-ray beam and w. This allows the ''blind" region of reciprocal space to be accessed should it prove to be necessary. However, this option was not used here. If it is, equations (2) and (3) need to be modified accordingly [16] .
Data analysis Reflection mode
All data are first corrected for the intensity fall-off caused by tilting the sample. The importance of the tilt correction can be seen in the two pole figures shown in Fig. 7 . Without the tilt correction, the true intensity variation is obscured by the high intensity measured at low tilt angles.
The pole-figure data are then input to the texture determination program, and the ODF is determined. If the measured and calculated pole figures match (in particular for those reflections not used to determine the ODF), the ODF can be considered to be a valid description of the orientation of the crystallites in the sample, and P hkl (c, f)-values for all reflections can be calculated for the sample orientations (c; f) for which full diffraction patterns were collected.
These values are then used in equation (1) to extract a single set of reflection intensities I hkl that fit all measured diffraction patterns. This intensity extraction is performed with a Pawley-type algorithm [17] implemented in the computer program Expol [18] .
Transmission mode
The main difference between the reflection and transmission mode data analysis lies in the sheer amount of data collected in transmission mode. Instead of 5-10 full diffraction patterns to analyze, there are 1296. To deal with this amount of data, the data analysis program Expol had to be restructured and streamlined and a more automated intensity extraction procedure implemented [19] .
The first step in the data analysis is the generation of the diffraction patterns from the imaging plate data, and that is done with the program Fit2d [20] . Each imaging plate is divided into 5 radial wedges and each wedge (d) integrated into a conventional powder diffraction profile. Lattice parameters are refined using a 360 integration of one of the imaging plates and are then held fixed for the rest of the procedure.
The initial extraction of reflection intensities from the individual profiles is then started. To reduce the time needed for all of the matrix inversions necessary for the processing of over 1000 powder patterns at a time, a sparse matrix routine [21] 
A set of non-overlapping reflections is then selected to determine the ODF. The set of orientations (w; d) for each of these reflections is converted to a 5 Â 5 (c; f) grid and the interpolated intensities input to BEARTEX. As a result of the fact that full pole figure data are available for all non-overlapping reflections in the pattern, it is generally possible to use the maximum number of 15 reflections to determine the ODF. Any additonal non-overlapping reflections can be used to verify the validity of the ODF. Finally, P hkl (w; d)-values are calculated from the ODF for all reflections in the diffraction patterns and input to Expol so that a joint refinement using all 1296 diffraction patterns simultaneously can be performed. In this way, a single I hkl dataset can be extracted using a variant of equation (1) For this refinement, the background and profile parameters determined in the initial intensity extraction are used for the individual diffraction patterns, and only the I hkl are refined. The advantage of the Pawley-type algorithm is that it produces estimated standard deviations for each of the intensities refined. The disadvantage is that the mathematical solution to the least-squares problem can result in negative intensities. In order to enforce a non-negativity condition on the intensities in as unbiased a manner as possible, the intensities and their correlations are subjected to a Bayesian treatment [22] using the program conveth kindly supplied by Dr. D. S. Sivia.
Sample preparation
The availability of a textured polycrystalline sample is a prerequisite for the 'texture method'. In most cases, this means that a preferred orientation of the crystallites must be induced in some way. Although, in principle, any anisotropic property of the material (e.g. electric dipole, magnetism) could be exploited for this purpose, to date we have concentrated on using the crystallite morphology.
If the sample contains aggregates of randomly oriented crystallites, these first have to be disaggregated by simple crushing followed by sieving. The smaller particles can then be suspended and subjected to ultrasonic treatment, if necessary. If the suspended crystallites tend to flocculate, a dispersant (e.g. Na 3 (PO 4 ) 2 ) can be added. In most cases, the sample is then recovered and mixed with a solution of an amorphous matrix material so that the crystallites are immobilized once they have been oriented and the solvent has evaporated.
For plate-like crystals, a simple sedimentation procedure can be used to orient the short axes of the crystallites normal to the sample surface. Alternatively, the crystals can be mixed with a solvent to form a paste that can be smeared on a sample holder in thin layers until the desired thicknes is reached. In this case, no matrix material is required for a reflection measurement.
For needle-like crystallites, a disaggregated sample can be mixed with a viscous solution of polyvinyl alcohol to form a dough-like mass. This mass is then rolled to form a rod, stretched to form a longer rod (and orient the crystals along the rod direction), and then folded onto itself. The procedure is repeated 10-15 times, and finally thin rolls are cut, aligned next to one another, and flattened with a glass slide. Once the sample has hardened (ca 2 days), it can be cut and polished for data collection. If the preparation should prove to be unsatisfactory for any reason, the matrix can be dissolved in water and the crystallites recovered. Although this method works quite well, a relatively large amount of matrix material relative to the sample of interest is required. Furthermore, the polyvinyl alcohol is quite reactive, so it can only be used with relatively inert materials.
Another option for needle-like crystallites is to mix the sample with a solution of polystyrene dissolved in tetrahydrofuran (THF) to form a viscous mass. The crystallites can be oriented in the matrix by spreading a thin layer of the mixture on a glass slide using a spatula and a unidirectional motion. As the THF evaporates, the layer hardens and a second layer can be applied. The procedure is repeated until the specimen has reached the desired thickness. Crystallites from unsatisfactory preparations can be recovered by dissolving the polystyrene in THF. Polystyrene and THF have the advantage of being relatively unreactive, so they can be used for most materials. Furthermore, there is less matrix material in the final specimen than there is with the polyvinyl alcohol technique. This technique was used to prepare most of the reflection mode samples and all of the transmission mode samples discussed here. For transmission mode experiments, approximately spherical samples of diameter 0.2-0.3 mm are cut from the preparation.
With the assistance of Dr. L. Scandella, attempts were also made to use a microstructured silicon grid to align needle-like crystallites. Although the method worked well with larger (20 Â 20 Â 70 mm 3 ) crystallites of the zeolite ZSM-5 [23] , it proved to be less applicable to smaller Exploiting texture to resolve reflection overlap crystallites (0.5 Â 0.5 Â 10 mm 3 ) that would be of interest for the application of the texture method, so it was not pursued further.
Examples
Aluminophosphate molecular sieve Mu-9
As an example of the application of the 'texture method' in reflection mode, the structure solution of the aluminophosphate molecular sieve Mu-9 [10, 18] is presented. The indexing of the diffraction pattern of Mu-9 had proven to be difficult, because there appeared to be an unidentified impurity in the sample. Attempts to solve the structure assuming several possible unit cells and space groups using the direct methods program EXPO [24] and the zeolite-specific program Focus [25] had failed. The presence of an impurity not only made indexing difficult, but also made an accurate chemical analysis impossible and the interpretation of 27 Al, 31 P and 13 C MAS NMR results uncertain.
Sample preparation
The sample of Mu-9, kindly provided by Prof. J.-L. Guth, (Université de Haute-Alsace, Mulhouse, France), was highly crystalline with a plate-like morphology. A textured sample was prepared by disaggregating the crystallites, concentrating them by sedimentation, and then smearing the resulting paste on a sample holder to form a 25 mm Â 0.35 mm disk. No matrix material was used. The sample surface was smoothed using a fine-grained sandpaper once it had dried and hardened.
Data collection
First, calibration curves for the change in intensity as a function of tilt and diffraction angle were measured using an untextured sample of zeolite A. Then the Mu-9 sample was mounted and pole figure data for six reflections collected. Because the indexing was uncertain, stronger reflections that appeared to be single were measured. Finally, full diffraction patterns were collected at five different sample orientations, selected on the basis of the pole figure data to give maximum intensity contrast. A standard high-resolution measurement was also performed on an untextured sample sealed in a 1.0 mm capillary. Details of both data collections are given in Table 1 and sections of the five patterns for different sample orientations are shown in Fig. 8 .
Data analysis
A careful examination of the tilt-corrected diffraction patterns showed that some peaks varied much more strongly as a function of sample orientation than did others. These were all minor peaks in the capillary measurement on the untextured sample (see Fig. 9 ), so it was concluded that they belonged to a minor phase with a stronger texture. When these peaks were excluded from the indexing procedure, a hexagonal unit cell with a ¼ 14.057 A and c ¼ 42.295 A was found. Systematic absences were indicative of the space groups R 3 3c or R3c.
With this unit cell, the reflections for which pole figure data had been measured could be identified (see Table 1 and the texture was determined using the spherical harmonics based program UNVOLL. A series expansion of degree 34 was used. The texture index J, which is a measure of the strength of the texture (varying from 1 for random distribution to 1 for a single crystal), was 4.15, which is a reasonably strong texture. Representative observed and calculated pole figures are shown in Fig. 10 . The fact that the pole figures are self consistent is a further indication that the indexing is correct. The P hkl -values calculated from the ODF were then input to Expol, and a single set of I hkl were extracted from the five diffraction patterns.
These intensities were used as input to the direct methods program GENTAN [26] in the program package XTAL [27] using default settings and assuming the centrosymmetric space group R 3 3c, and the full framework structure with an unexpected composition ([Al 66 P 72 O 288 ] 18À ) appeared on the top E-map. One of the Al atoms proved to be not only 6-coordinate, but also 6-connected to framework P atoms.
Detailed interpretation of the residual electron density in the pores proved to be difficult, because the exact nature of the organic species was unclear (mixture of at least three different ammonium ions) and they were also disordered. Several models were tried, but none emerged as clearly better than the others. Finally, one was selected arbitrarily just to model the electron density for the Rietveld refinement [28] , which then converged with R F ¼ 0.070 and R w ¼ 0.161 (R exp ¼ 0.116). Crystallographic details are given in Table 2 .
The structure was later confirmed in an independent investigation by Yan et al. of a closely related material designated as AlPO-CJB2, for which single crystals had been obtained [29] .
AlPO-M
As an example of the application of the 'texture method' in transmission mode, the structure solution of the aluminophosphate AlPO-M is presented. This material (chemical analysis: (HOCH 2 CH 2 NH 2 ) Á [AlPO 4 ]), kindly provided by Prof. Ruren Xu (Jilin University, Changchun, China), is an intermediate phase found during the synthesis of AlPO-CJ3 (APD framework type) and of AlPO-HDA [30, 31] . It was hoped that its structure would help in the elucidation of the synthesis mechanism. However, attempts to solve the structure from conventional powder diffraction data using Focus and EXPO failed.
Sample preparation
A textured sample of the needle-like crystallites (ca 0.3 mm Â 10 mm) was prepared using a polystyrene/THF matrix mixture and the smear technique described earlier.
A ca 0.3 mm spherical sample was then cut from this preparation for data collection.
Data collection
The sample was mounted on a glass capillary, and data were collected in transmission mode with the imaging plate set at two different distances from the sample. Highresolution data were also collected on untextured samples Table 3 and a typical imaging plate frame is shown in Fig. 11 .
Data analysis
All of the diffraction patterns could be indexed with an orthorhombic unit cell (a ¼ 9.75 A, b ¼ 29.14 A, c ¼ 9.35 A), and systematic absences were indicative of the space group Pbca. The initial intensity extraction of the imaging plate data was performed with Expol using a 6 cycle parameter turn-on sequence (see Table 4 ). The extracted intensities for ten reflections (111, 121, 021, 131, 222, 132, 141, 251, 210 and 022) were then input to the program BEARTEX to calculate the ODF. A texture index of 3.68 m.r.d (indicative of a medium to strong texture) was found, and the agreement between the measured and calculated pole figures was considered to be satisfactory.
P hkl -values for all reflections were then calculated from the ODF and used to extract a single set of I hkl from the 1296 diffraction patterns. The higher angle data from the imaging plate set at 240 mm were merged with the lower angle data collected at the 400 mm position. However, attempts to solve the structure using direct methods with this dataset were unsuccessful.
In an attempt to improve the dataset further, the final extraction was repeated using not only the 1296 datasets from the textured sample, but also the high-resolution dataset collected on SNBL on an untextured sample. In this Step size ( 2q) 0.004 Time per step (s) 2-6 (Â 5 detectors) Fig. 11 . A typical imaging plate frame (w ¼ 30 , 400 mm position) collected on the textured sample of AlPO-M. Note the differences in intensity around the rings. way, a set of I hkl , consistent both with the data of higher resolution in 2q and with the data resolved in orientation space, could be obtained. With this improved dataset, direct methods produced a promising structural model of a layered aluminophosphate.
Rietveld refinement combined with difference Fourier syntheses using the high-resolution data from SNBL allowed the ethanolamine molecules between the aluminophosphate layers to be located, but the refinement was not satisfactory. Eventually it became clear that a rather complicated preferred orientation of the crystallites was present in the ''untextured" sample, and it could not be modelled with the simple function implemented in the Rietveld refinement program. Therefore, another sample was prepared and measured at the Swiss Light Source (SLS). Preferred orientation was still present in this sample, but was less pronounced and could be described with a simple vector ([010] ). Rietveld refinement using these data converged with with R F ¼ 0.068 and R wp ¼ 0.111 (R exp ¼ 0.082). Crystallographic details are given in Table  5 , the profile fit is shown in Fig. 12 and the structure in Fig. 13 1 .
Conclusions
A preferential orientation of the crystallites in a polycrystalline sample can be exploited to obtain more single-crystal-like reflection intensities, if the data are collected and analyzed appropriately. The key to this 'texture method' lies in the determination of the orientation of the crystallites within the sample using a full texture analysis. In this way, even complex textures can be described reliably. This, in turn, allows the relative intensities of reflections that overlap in a conventional powder diffraction pattern (in 2q) but that are separated in orientation space, to be better estimated. Data can be collected in either reflection or transmission mode, providing a suitable sample can be prepared. The transmission geometry, with an area detector, requires much less synchrotron beamtime, is insensitive to sample inhomogeneities, and yields a dataset that is more complete. However, the reflection geometry, with a pre-detector analyzer crystal, produces data with a much higher resolution in 2q and no limitation (beyond the wavelength) on d min .
With the improved reflection intensites generated with the 'texture method', complex structures that cannot be solved from conventional powder diffraction data become accessible. Two examples of such structures have been described to illustrate the method (Mu-9 and AlPO-M), but its true potential was demonstrated with the solution of the structure of the high-silica zeolite UTD-1F, with 117 atoms in the asymmetric unit [10, 11] . 
